Objective: This study describes patterns of emergency department (ED) utilization by patients who screen positive for eating disorders.
Introduction
People with eating disorders utilize healthcare resources at higher rates than the general population. This has been demonstrated in patients across multiple healthcare settings both pre-eating and posteating disorder diagnosis. [1] [2] [3] [4] [5] Prior studies conducted in primary care settings have shown increased frequency of both office visits and telephone contact by patients with eating disorders. 1, 2 These studies have found that patients with eating disorders often present to their healthcare providers with general medical complaints such as fatigue, abdominal pain, constipation, and amenorrhea, which are potentially related to the disorder but are not recognized as such by the patients or providers.
1,2,4,6 As a result, patients who are eventually diagnosed with an eating disorder receive more referrals to specialists such as gastroenterologists and gynecologists than other patients 1 and frequently undergo extensive diagnostic evaluations for an organic cause of their symptoms prior to identification of the underlying eating disorder. 7 Despite this increased use of resources, the majority of eating disorders go undiagnosed for years. [8] [9] [10] Although fewer studies of healthcare utilization in patients with eating disorders have included acute care settings such as urgent care and emergency departments (EDs), increased use of these services in patients with eating disorder when compared with controls has also been noted. 5, 9, 11 Given that the likelihood of successful treatment of eating disorders is inversely related to the duration of untreated illness, early detection is vital. 12, 13 Every visit to a healthcare professional represents an opportunity for identification, which may be facilitated by an improved understanding of patterns of ED use by these patients. A previously published article from the current study group showed that the prevalence of eating disorders was 16% among youth aged 14-20 years who presented to the ED and that correlates of screening positive for an eating disorder among these patients were gender, body mass index (BMI), risky drinking behavior, and depression. 14 The current article builds on our previous descriptive findings using a larger sample size (1,000 more participants) to examine correlates of increased ED use. Specifically, this study focused on the rates of ED use among patients who screened positive for an eating disorder and the reasons for ED use amongst patients with eating disordered. We hypothesized that patients with eating disorders would have higher rates of ED utilization than those without and that most would present with complaints not directly attributed to an eating disorder.
Method

Study Design and Setting
This study used the data collected from ED patients as part of a larger study, Project UConnect, which is conducted at the University of Michigan Medical Center in Ann Arbor, Michigan, a large, academic medical center with a Level 1 trauma designation. The university's institutional review board approved all study activities, and the National Institutes of Health issued a Certificate of Confidentiality for human participants. Individuals meeting inclusion criteria (patients aged 14-20 years presenting to the ED between October 15, 2010 and September 14, 2011) were eligible to participate. To minimize disruptions for patients in acute psychological distress, those seeking care for suicidal ideation, sexual assault, or child abuse were excluded from participation in the study. Those who did not speak English, were visually or hearing impaired, neurologically impaired such that informed consent could not be obtained, physically combative, in police custody, or aged below 18 years with no parent/guardian available for consent were also excluded. Patients who were admitted to the hospital and had been too ill to participate while in the ED were eligible for approach during their inpatient stay.
Research assistants (RAs) identified potential study participants in patient treatment areas using the ED's electronic whiteboard (patient tracking system). After written consent was obtained (from patients or their parent/ guardian if aged below 18 years) and following instructions on the use of a touchscreen computer, study participants completed the electronic screening survey. Most participants completed the survey in less than 20 min. Participants were given a small financial incentive (a gift valued at $1.00) following completion of the survey.
A retrospective chart review of each participant's electronic medical record was later completed by RAs. Information recorded included number of ED visits in the 12 months prior to the index visit, the patient's self-reported chief complaint at the index visit, the physician-assigned discharge diagnosis at that visit, and whether the visit was due to a medical complaint or an injury. Regular auditing of medical chart reviews conducted on 5% of charts using procedures similar to those described by Gilbert and Lowenstein 15 revealed an error rate of \2%.
Independent Variables
Demographics. Demographic information including gender, age, race, and receipt of public assistance was collected. A dichotomous measure of public assistance was drawn from a survey item which asked patients whether their parents or ''the most important person in raising you'' receive some form of public assistance (e.g., welfare, Bridge Card, EBT, and disability benefits).
Body Mass Index. The participants' self-reported height and weight were used to calculate the BMI using the following formula: BMI 5 weight in pounds/(height in inches) 2 [17] [18] [19] [20] Prior studies have established a cutoff score of 2 positive answers to the SCOFF questions and have determined that cutoff to be both sensitive (72-100%) and specific (73-94%) for the diagnosis of anorexia nervosa (AN) and/or bulimia nervosa (BN). [17] [18] [19] [20] The original SCOFF questionnaire was developed in the United Kingdom for use in adult populations as a screening instrument for AN and BN only. Participants in the current study were given a modified version of the SCOFF. Modifications were intended to increase understanding of the questions in US sample (e.g., ''stone'' changed to ''pounds'') and to capture disordered eating behaviors including but not limited to AN or BN (e.g., binge eating disorder and other forms of eating disorders not otherwise specified). For instance, ''gained'' was added to Question 3 to evaluate for weight gain and/or cycling rather than just weight loss.
Depression. Symptoms of depression over the past 2 weeks were screened by using the 2-question version of the Patient Health Questionnaire (PHQ-2). Depressive symptoms are assessed using a frequency scale of 0 (not at all) through 3 (nearly every day). 21 A cutoff score of 3 on the PHQ-2 was chosen for this study based on prior studies that have shown this score to be effective in screening for major depression.
22,23
Alcohol Use. The first three questions (consumption items) of the 10-item Alcohol Use Disorders Identification Test (AUDIT-C) were used to measure risky drinking behavior over the last 3 months. Prior studies have established cutoff scores of \3 for adolescents aged 14-17 years 24 and \4 for those aged 18-20 years. 25 These scores for the AUDIT-C were used in this study as they have previously been shown to be both sensitive and specific for identifying risky drinking behavior in these age groups and a good predictor of future alcohol-related social and medical problems.
26,27
Drug Use. Questions used to screen for tobacco and/or drug use over the past 3 months were taken from the Alcohol, Smoking and Substance Involvement Screening Test. 28 Substances screened for include over-the-counter and prescription medications as well as illicit substances. The substances were categorized as tobacco, cannabis, stimulants (methamphetamine, cocaine, and prescription stimulants), and other drugs (inhalants, hallucinogens, illicit and prescription opioids, dextromethorphan, and sedatives) and were coded as dichotomous variables (no use/any use) for analyses.
Outcome Measures
The primary outcome measure of interest was the frequency of ED visits by patients during the 12 months prior to their index visit. For each study participant, RAs reviewed the electronic medical records for the number of visits to the ED in the 12 months prior to the date of index visit and baseline screening. From these data, we created a dichotomous measure (0 5 no previous visits; 1 5 one or more previous visits) and a count variable (0-14 previous visits). We conducted statistical analyses using both a dichotomous measure and a count variable measure of visits to the ED over the past 12 months.
The secondary outcome measure was the patients' primary reason for their ED visit. This information was taken directly from each patient's self-reported chief complaint as found in the electronic medical record for that visit. These complaints were then coded by an ED physician (S.D.-H.) and categorized as gastrointestinal (GI), neurologic, genitourinary (GU), injury, or other. GI complaints included abdominal pain, nausea, vomiting, diarrhea, constipation, hematemesis, or rectal bleeding. Neurologic complaints included syncope, seizure, weakness, dizziness, lightheadedness, headache, numbness, or tingling. Pregnancy-related complaints, vaginal bleeding or discharge, urinary frequency, urgency, and retention as well as flank and pelvic pain were coded as GU complaints. Injury included trauma from assault, motor vehicle collisions, burns, sports injuries, and falls. Complaints not falling into one of these four complaint categories were categorized as ''other.'' We used these data to create a categorical chief complaint variable (1 5 GI; 2 5 neurology; 3 5 GU; 4 5 injury; 5 5 other).
Statistical Analysis
We investigated individual characteristics associated with increased ED use using bivariate analyses and v 2 tests. We estimated negative binomial regression to estimate the impact of key variables on the number of times patients visit the ED over a 12-month period. Here, we report incidence rate ratios and 95% confidence intervals (CIs). A negative binomial regression was the most appropriate statistical model given that our outcome was an overdispersed count variable, that is, the conditional variance of our dependent variable exceeded its conditional mean. Overdispersion of our outcome variable can be attributed to the fact that the majority of ED patients in our sample had no previous visits to the ED. Of 1,920 patients in our sample, 1,443 had no previous visits to the ED during the 12 months prior to the baseline screening, whereas 477 (33%) had visited the ED once or more during this time. All statistical analyses were conducted using STATA 12.1 (StataCorp, College Station, TX).
Results
Of 4,153 patients who presented to the ED during the study period, 2,679 (64.5%) met inclusion criteria and were eligible for screening. RAs approached 2,225 (83.1%) for screening and missed 454 (16.9%). Of the patients approached, 1,922 (86.4%) agreed to participate, whereas 303 (13.6%) refused. Of the study participants, 90 participants did not complete all five SCOFF questions and two participants did not report their age. Baseline characteristics for these 92 participants were not significantly different from those with complete screens and they were excluded from analyses (data not shown).
Our final sample size was 1,920 ED patients aged between 14 and 20 years. The average age of respondents in years was 17.5 (SD 5 2.0). The majority of respondents were female (56.5%) and White (72.2%). Of these respondents, 24.1% indicated that their parents/guardians receive public assistance. The average BMI of respondents in our sample was 23.8 (SD 5 7.0). Of these respondents, 15.5% screened positive for an eating disorder based on the cutoff score of 2 positive answers on the SCOFF. Of those who screened positive for an eating disorder, 77.8% were female, 24.7% were obese, 67.7% were White, 29.4% also screened positive for depression, 41.9% engaged in risky drinking behavior, 36.6% used drugs, and 27.5% presented to the ED with GI complaints. The mean age of respondents who screened positive for an eating disorder was 17.1 (SD 5 1.9).
Bivariate analyses between participants who had visited the ED at least once in the 12 months prior to their index visit and those who had not showed that those with prior ED use were more likely to be female (OR 5 1.3, 95% CI 5 1.0-1.6, p 5 .02) and/or a recipient of public assistance (OR 5 1.8, 95% CI 5 1.5-2.3, p \ .001) and were less likely to be White (OR 5 0.8, 95% CI 5 0.6-1.0, p 5 .03). Participants with prior ED visits were also significantly more likely to report drug use (OR 5 1.4, 95% CI 5 1.1-1.8, p 5 .004) and to screen positive for depression (OR 5 2.0, 95% CI 5 1.5-2.6, p \ .001) and eating disorders (OR 5 1.9, 95% CI 5 1.5-2.5, p \ .001). There were no significant differences in past ED use by rates of risky drinking behavior or age ( Table 1) .
A v 2 test of participants who screened positive for an eating disorder and number of previous visits to the ED over the past 12 months was significant (v 2 538.1, p \ .001). Of these respondents, 12.5% who had no previous visits to the ED prior to the date of the baseline survey screened positive for an eating disorder, whereas 43.3% who had visited the ED five or more times screened positive for an eating disorder ( Table 2) . To better understand the frequency of ED use, we estimated a negative binomial regression model using a count version of our outcome variable (outcome ranged from 0 to 14 previous visits).
This model revealed that patients who screened positive for an eating disorder have 1.6 times higher rate of visiting the ED than patients who do not screen positive for an eating disorder (95% CI 5 1.2-2.1, p 5 .002). Patients who screened positive for depression had a 1.8 times higher rate of ED use (95% CI 5 1.3-2.4, p \ .001) than those who did not have depression, whereas recipients of public assistance had 1.7 times higher rate of ED use (95% CI 5 1.3-2.2, p \ .001) than nonrecipients.
When compared with the chief complaints of patients who screened negative for an eating disorder, a higher proportion of patients who screened positive presented with GI and/or GU chief complaints. Injury-related complaints were most common in those who screened negative for an eating disorder, whereas GI complaints were most common in those who screened positive. Of these patients, 27.5% who screened positive for an eating disorder, when compared with 21.2% of those who screened negative, presented with GI complaints, whereas 8.8%, when compared with 5.4%, presented with GU complaints. Binary analyses revealed that respondents who screened positive for an eating disorder were more likely to present with GI chief complaints (OR 5 1.4, 95% CI 5 1.1-1.9, p 5 .02) and GU chief complaints (OR 5 1.7, 95% CI 5 1.1-2.7, p 5 .03).
A logistic regression model estimated for a dichotomous chief complaint outcome (1 5 GI or GU chief complaint, 0 5 all other chief complaints) revealed that patients who screened positive for an eating disorder were 1.4 times more likely to present with GI or GU chief complaints than all other 
Discussion
This study examined the patterns of ED use among adolescents and young adults who screened positive for an eating disorder in comparison with those who did not. The results support our hypotheses that ED use would be increased among those with eating disorders and that the majority of visits would be due to complaints seemingly unrelated to the eating disorder. Patients who screened positive for an eating disorder were 1.6 times more likely to have visited the ED at least once in the year prior to their index visit when compared with patients who did not. Even more striking is that of all patients who had visited the ED frequently (five or more times in 12 months), 43.3% screened positive for an eating disorder. This is nearly three times higher than that would be expected based on the percentage of positive (15.5%) versus negative (84.5%) eating disorder screens. These findings are consistent with prior studies that have found increased rates of utilization of healthcare in multiple settings including primary care, mental health, and specialty services (gastroenterology and gynecology practices) in patients with eating disorders both prior to and following their diagnosis. [1] [2] [3] [4] [5] 7 However, few studies have focused specifically on the utilization of EDs by patients with eating disorders. Thus, the findings of the current study contribute important new information to the literature on healthcare utilization in eating disorders and, given the high costs associated with recurrent ED use, have important implications for the healthcare system as a whole. Although it is clear that specialized treatment for eating disorders would not be appropriate in the ED setting, screening and referral programs could be implemented. Screening programs that could identify patients with undiagnosed eating disorders and refer them for appropriate follow-up care may have the potential to reduce ED recidivism and related healthcare costs while simultaneously improving long-term outcomes for patients with eating disorders. Given the potential benefits of such programs, future research in this area may be warranted.
In addition to patients who screened positive for eating disorders, those who screened positive for depression and reported drug use, as well as those receiving public assistance, were significantly more likely to have visited the ED at least once in the year prior to their index visit. The findings in relation to depression and drug use are consistent with those from multiple prior studies that have shown increased utilization in all healthcare sectors by persons with mood and substance use disorders. [29] [30] [31] The increased ED use in recipients of public assistance is also consistent with prior research that has similarly demonstrated increased use in patients of lower socioeconomic status. 32, 33 This has been hypothesized by some to be due to inadequate access to primary care and other services by the uninsured or underinsured. 33 In contrast to what has been reported in previous studies, this study found that patients who screened positive for risky drinking behavior were no more or less likely to have visited the ED in the year prior to their index visit. This is an unexpected finding given that much of the previous research on resource utilization related to alcohol use has found increased use in risky drinkers. 29, 31, 34 One possible explanation for this is that our retrospective chart review assessed for prior visits to a single ED. The use of other healthcare services including nearby EDs and urgent care facilities would not have been detected, which may have resulted in an underestimation of the total number of actual ED visits. Additionally, risky drinking behavior is highly correlated with drug use in this study (41.9% of patients who engage in risky drinking behavior also use drugs). This correlation may lessen the independent impact of risky drinking behavior on the rates of ED use. Finally, much of the prior research on rates of ED use in substance abusers has focused on adult patients, 35, 36 whereas the current study focuses younger patient population (average age 17.5 years). However, further research in this area is warranted.
In this study, the most frequently documented reasons for visits to the ED for patients who screened positive for an eating disorder were GIrelated complaints; however, injury-related complaints were most common in those who screened negative. In addition, those who screened eating disorder positive were more likely to present with GU complaints. These findings are consistent with earlier studies that showed an increased frequency of both GI-and GU-related complaints in patients with undiagnosed eating disorders. 2, 3, 6 Of note, in our study, only one patient of the 246 patients who screened positive for an eating disorder reported a complaint that specifically mentioned an eating disorder. It is also important to note that the majority of patients who present to the University of Michigan Medical Center ED with exclusively psychiatric chief complaints such as depression or suicidal ideation are triaged directly to the Psychiatric Emergency Services and thus were not included in this screening study. Therefore, it is not surprising that we did not see high rates of psychiatric complaints amongst patients with eating disorders as had been found in other studies. 2, 5 It also makes the fact that 15.5% of all patients screened positive for an eating disorder in this population even more remarkable as these patients were primarily presenting for physical and not psychiatric complaints. These findings highlight the importance of screening for eating disorders in high-risk patients, such as those with frequent ED visits for GI-or GU-related complaints, regardless of their stated reason for the ED visit.
Other findings of this study are consistent from our prior study, which are reported and discussed elsewhere.
14 Data used in the prior study were obtained only during the period of October 15, 2011 through March 1, 2012, whereas the current study included all data through September 14, 2011, which increased the sample size by 980 participants. The prevalence of eating disorders and their associations with female gender, increased BMI, risky drinking behavior, and depression remained consistent with our earlier findings, suggesting that these findings are reliable and reproducible amongst our patient population.
One association that did change in the current study was that eating disorder positive patients also were found to be significantly more likely to be receiving public aid than those who screened negative. In our prior study, this had been seen as a trend, but did not reach significance (likely due to the smaller sample size). While this may seem at first glance to be inconsistent with prior research on eating disorders, that is not the case. Although it is commonly believed that eating disorders are more prevalent among higher income groups, this belief has been repeatedly challenged over the past decade and is thought by many authors to be an artifact of the clinical samples used in earlier studies. [37] [38] [39] Some more recent studies have shown that lower income groups may in fact be at increased risk of developing at least some types of eating disorders.
40,41
Limitations
Several potential limitations of this study warrant mentioning. First, the mixed cross-sectional and retrospective design of the study precludes its use as a means to determine causality.
In addition, there are several factors inherent to the study that may limit its generalizability. Of 4,153 patients who presented to the ED during the study period, only 2,679 (64.5%) met inclusion criteria, and of these patients, 1,922 (86.4%) completed the study for an overall participation rate of 46.3%. Although no significant differences in baseline characteristics were noted amongst nonparticipants, they may have differed in undetected ways that could impact the study outcomes. In addition, the study examined patients in a single ED, which potentially limits its generalizability to other ED settings. Retrospective ED use was also only determined for this single site. It is possible that some patients may have utilized other EDs during this same time period and that this use would have been missed in this analysis. Finally, RAs were located only in the higher volume main ED to maximize their opportunities for patient recruitment. Because of the physical separation of the ED and the Psychiatric Emergency Services in our institution and the exclusion of patients in acute psychological distress, patients with primarily psychiatric complaints were mostly excluded from this study. Although this may limit generalizability to other patient populations, it is appropriate in this study which was intended to assess characteristics of ED use for patients with primarily medical complaints.
Additional limitations are related to the use of the modified SCOFF. This instrument has not been previously validated in the ED; however, findings for the number of patients with a positive SCOFF in the current study (15.5%) are similar to those of the one prior study utilizing the tool in the ED (16.0%), 14 suggesting that it performs consistently in this setting. Formal validation studies of this modified SCOFF are also needed to verify the effects of the modifications on its performance as a screening instrument. Such studies are currently being planned by the study team.
Conclusion
The rates of ED utilization among patients with eating disorders are significantly higher than the overall population of patients seeking ED care. Thus, healthcare providers in the emergency setting are uniquely positioned to play a key role in early recognition of patients with eating disorders. Subsequent referral to appropriate medical and psychological services could both reduce ED recidivism and lead to improved outcomes among these patients. Improved understanding of patterns of ED use in patients with eating disorder by the EM physician can help to facilitate their identification and referral. The findings of this study contribute significantly to this understanding by demonstrating that the majority of these patients will present with complaints not directly related to or recognizable as an eating disorder, particularly GI-and/or GU-related complaints. These findings highlight the importance of screening for eating disorders among patients with frequent ED use regardless of their stated reason for the visit.
